[Studies on DNA-protein interactions in the HS3 of the human beta-LCR].
Upstream of the human epsilon-globin gene is the Locus Control Region (LCR) of the human beta-globin cluster, which consists of four DNase-I hypersensitive sites(HS1-HS4). It has been reported in transgenic experiments that HS3 preferentially regulates epsilon-globin gene expression. In order to elucidate the regulatory function of HS3 in the expression of globin gene, nuclear extracts from mouse hematopoietic tissues at several developmental stages were prepared and the binding of the nuclear factors to HS3 was analysed by using electrophoresis mobility shift assay(EMSA). Our results showed that the binding patterns of HS3 with nuclear extracts of mouse hematopoietic tissues at day 13 and day 18 of gestation were completely different; furthermore, by Southwestern Blot, the distinction between both stages was also demonstrated. It has been known that GATA and CACCC binding motifs are contained within HS3 core region. Using competitive gel-retardation assay, we found that no shift bands could be competed by using CACCC motif as a competitor. However one shift band at day 13 and day 18 of gestation could be competed respectively by using GATA motif as a competitor. We suggested that the shift bands, which could not be competed by both motifs, might be novel and stage-specific factors. In addition, by using Western Blot, we demonstrated that the two shift bands at day 13 and day 18 of gestation, competed by GATA motif, were GATA-2 and GATA-1 respectively: GATA-1 was expressed in mouse hematopoietic tissues at day 18 of gestation and not expressed at day 13 of gestation; however, GATA-2 was only expressed in mouse hematopoietic tissues at day 13 of gestation. According to these results, we speculated that HS3 might play an important role in regulation of stage-specific expression of globin genes through interaction between stage-specific nuclear factors and HS3.